IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



APPLICANTS 
SERIAL NO. 
FILED 
FOR 



Chang Hee Lec et al. 

09/767,702 

'^'A January 24, 2001 

( . ^ 8 BIDIRECTIONAL ADD/DROP MULTIPLEXER AND 

\ ^ f:.' BIDIRECTIONAL ADD/DROP AMPLIFIER MODULE FOR 




BAND-SPLIT BIDIRECTIONAL NETWORKS 
CORRECTED PETITION FOR GRANT OF PRIORITY UNDER 35 USC 119 



MAIL STOP PATENT APPLICATION 
COMMISSIONER FOR PATENTS 
P.O. BOX 1450 

ALEXANDRIA, VA. 22313-1450 
Dear Sir: 



On the petition filed November 10, 2003, the filing date was inadvertently listed as April 
10, 2000, whereas it should be October 4, 2000. Applicant hereby petitions for grant of priority 
of the present Application on the basis of the following prior filed foreign Application: 
COUNTRY SERIAL NO. FILING DATE 

RepubHc of Korea 2000-58296 October 4, 2000 

To perfect Applicant's claim to priority, a certified copy of the above listed prior filed 
Application is enclosed. Acknowledgment of Applicant's perfection of claim to priority is 
accordingly requested. 



Respectfully 




CHA & REITER 

210 Route 4 East, Suite 103 

Paramus, NJ 07652 

(201)226-9245 

Date: November 26. 2003 



S^SRTS. Cha 
f^torney for Applicant 
Registration No. 44,069 
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Certificate of Mailing Under 37 CFR 1.8 

I hereby certify that this eorrespoiulence is being deposited with the United States Postal Service as first class 
mail in an envelope addressed to MAIL STOP PA TENT APPLICATION (PRIORITY DOCUMENT), 
COMMISSIONKR FOR PATENTS, P. O. BOX 1450, ALEXANDRI^f^A. 22313-1450 on November 26, 
2003 . 

Steve S. Cha. Reg. No. 44,069 
Name of Registered Rep.) 
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KOREAN INTELLECTUAL 
PROPERTY OFFICE 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 
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Application Number 

g ^ S ^ : 20001^ 10S 04^' 

Date of Application OCT 04, 2000 
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Applicant(s) SAMSUNG ELECTRON I CS CO . , LTD. 
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1020000058296 ""A'A-- 2003/10/28 

il-V. ^]-<=ga-}^- -J]-^]5:7f ^o^l-si- ^^-Il-Vl: ^^-Pr*fi, 4yV}4* <^ ^rH" 4^ $1 

7|-z]- ^>u|-o] oici](dl,d2), #^(fl,f2), -6-^-^- ^j/t-^^] ^-7Kel,e2)-& 7l-xl -7]]2.] ii^j- 
Ajc« ^_*]-7l(WSCl,WSC2)s}, AA ^H^?1(gl,g2), #?4 ^]:^]-(hl,h2)^J- 7]-:il Y-7lli?^ -^1-^H^ 

^4-(Isol,Iso2)4. AA ^A^] ']\nUl,a2), t-^(cl,c2), °J/#?-1 ^:.^}-(bl , b2)* 7]-?] ^-7]]2:i 
^^htcfl<^ltUCiri.Cir2)sK AA'-l'"^ A^^l A'^/A^^ -y-^Ufe* ciuf^^-H H^A 

^ AAA ^^^-^--1- ^--l5-^]7lji, nA ir-jif;- -^-4-5}-^ AA'^A AA A\A h^^^WA 
AAS.^ A-^AA A't-AA -1-4/^]]^- AA3l^ A-^IAA-SlS- t-^^H? AAA AA-AAA's 
-AAA, AAAA A^A ^-A-^ ^A, A'^-'A'AA AA-^^- AAAAA AA AA, AAA 
7] A A A'AA AAAA AA si^ A'iA AA^^- A^AA ^AA d-7\A2)%- 3.AA 
A A AAA. 

£ 2 
[AAAl 

s^AAA 'A'A A'l-AA, "^AA ±7}, A A^J.AAA, AAAA, AAAAA AAAA, AAA 
^-^471. AAA^ AAA 
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1023000058296 ^r=^.^l--- 2003/10/28 

{Band-split bidirectional add/drop multiplexer and amplifier module with common mid-stage 
devices} 

ii 3-^- J£ 2^ T^^j^f-b 2F]-xVAjBj| r^*j-7lo] -y-^i ^-^-o]] n:]-^. _^.a^£o]c}. 

Si 4fe Jr. 2^ sf^oHi^^ ^-^7]a] -7-&i 44?- ^-^c^Slojc}-. 

Si 5^ -V- 2^1 -^J-tfl^^l-Sl ^-^2:] «i-Aj:^ii^ JEA]-cV JE^.olc]-. 

10 : is-H'}'?! 2j7l- 4^er5]-7l 12 : ^t^M -^4 
Ciri,Cir2,Cir3 : ^>^i^^flolH-i 



1020000058296 2003/10/28 

I sol , I s()2 , 1 so3 , 1 so4 , 1 so5 , 1 so6 : V]:*„t^l 
0RPFl,0BFF2 : c}]oif-jif 
SB0A1.SB0A2 : "f^^^J-^oH^ ^lir^7l 
U0A1,U0A2 : ^-^J-f t^^^^l 
WSC1,WSC2,WSC3,WSC4 : 11^71 

p_iiL ^%isi-^ ^3-^J:£7]- -^-^?j&v ^^^1^- 7^^<^--5fji, 4-?^>ii-AVi- s.^mp_^. '^a]]^^ 51 

^i^>-;^ ^^y^M ^/--^^-t -1^ ^1 5-1-1^^- -^^f^l-P- v-^p-] ^ 

^^-1- Tb/s ^l^o^-P-^ ^7}-Al^^ ^ oir:^._ 

^"^1. ^c|--f-^^'3-(ring network)^ "^l 4^] (nicsh)-^ ^1 ^^^-^l^^oHl til-ail ulJU^l iVVl-^V 

ole,-]*]- :x|-7l,-xl-pr 7l^-# -i]-^- al-^J-g-H- 4-^«ol-^] ^^^I'il-AS.^ 271-Ei-i^-l -^-^-i-Pr* Al-g--6-> 

^- -a-'a-t ^3-^^l"o^ 47K:}-o] ^^mo^^^ A]-g-§>--- oj:«,..6^ ^^j-^^i^j-^^i si^k 
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10200000.^8296 91^ ■ 2003/10/28 

^^^"^M^ ^i^D-t ^j-^-^j^j-'^n ^^i-^o^^] ^i-§- ^-a-a- 4nii^j£i ^^-^o'-^]^ti --^ ^l^K 

^c^«o^-^ si-^ tilt]] ^-4 ^ 'd^l. 

t:ll«l(protoction)-g- ^^^-fr'A ^.-^-6\SL^. 27\^^^] -^-^.li^r-S- f^:"'^ ^1^^ 

<2i> i'i <^o^«oH^^-vi ^I^^S^It.:- -^l-T-l^'i^ ^iT^^i] ofln/H^ cf^sel-7l7|- 2 

'c>'S-^> ^l]i=-/H.^ ^-^s.:}-7]7> ^-^'^l 

H.]7l ^]-;:'- 27]-^^>-Pl O^tHV-SV iy-:g.AlnVol a]] o]- , o] -^^ol] 

'^o^^rt.^-?, ?i-1r^-l-o- ^d^-S- ^ Satfr '^otlj-t ^-^-^K7l'5- ^f-g'-cr]-7ll 

<Z6> o]-^YcsV 27}^^] ^^^^ 4-S--o-}b ^ol^^^^^^ot ^l-^J-^V ^fl^-/^-§- 4-6-2>7l7]- 

f-sfl^M:- 27]]^-] 1 X N 4^n-7]-t: c>]-§--3-K.'., 7]- ^11vj_n]-c]. ^^l-.-^yl.g. A]-g-^-|-7]4 ?^)- M^^cflo] 
HKoptical circulator)^} <^l]H/H-i-^]-5i ^fl^nj-uf i^A^o. 3ijE-]^^ 4-§-^}t.:- ^-f^- 
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1020000()5'8296 2003/10/28 

<27> c->]E-]-SV ^1-^^ ^-5^-S-]-7l i?VaH 3-]=t Si-Uj-o:) N X N C]-f^2}7]-g- A>^§-«r} .Tl-cf*} -y^^l "^o^^y" 

o]]rL/_v.|f iL-M-o] x-lH>ir-.l5;i^ ^-'^'^Is. 1998-0063, '^''i^] ^§ %i : -o'l^-l-i?] 

<29> oi]r^/j^_g- ^t't-^-y] ilri -^71151 ^-^ ^i-^^7i 

(SBOA(SingIe-stage Bidirectional Optical Ampl i f ier)l ,SB0A2)-e- ^1^s>ir ^y-^JSl 

back scatter i rig) ^J->Jl-AKopt ical ref lect i on)'>1] ^] 4^5^^-^Xmul t tple 

reflect ion)<^l ^^1-5)] ^j-^lJ-l^l ^5}7} i^Gljir]-^ ^, S. 12-] <^^^,]-s} o^^jrr,^- ^.^^ o]^]-^ 4 

<3i> wv^to.^L ^*ro->^- -^-4^]'7lJl(^-i']-i:}]^-^), t:]-^ '^>*o^ilS 

^-*i'^f^- ^-"W-^l^l ^^tl-^-xr ^]-^>-^-]-t:-(:^|-^.H1]'2]) ^^o^^ y}^]^ -^o'-:*: f-^^H 

-&H.l/2i*]-4^ -r^Sl ^-^l-tsll^^lKKCirl, Cir2)* A}^^]-a] cf^^- ^^-^-f^] ^r^^ 4^^ 
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l()20000()5H29f) -iUl-: 2003/10/29 

-Sr •^l^ll?^}^! ^1^^ ^n^i ^o] Al-^:;]o^o}: ^uK 

^^l-rf?-] ^VJi!-^]- il^o^-a- -^rl^-V -rV}il-V-^- -^^■il-l.l- ^J-^j -^(Dispersion Compensating 
Fiber)7K -l-^^7lp] o]-:.-^- i^-5l-fii-7l PrUl- -v^a-il-^- "1-^- ¥l t'i 7](Gnin Flair.enin^ 

Filler), ^-^47) ihS- ^711^1-71 -cf o.f->.:^-^^7l >/lE](ASR 

Rejection Filter)7i- r.}] it;?^ A|.^-i2L:|-. 

^d'>ll "K 1/- 1^1 ^^^^m '^H^^Vn-t 5'4H1^-]^ -l^iT^r, ^^-^^7] 

o]^ ^g^cls]-7l, ^-l^^i^;-?! ^-^Al|7] -;^7l.v> ^rh^f^-g- ^^A]]^P,S. -r^-*]-v:- 1^1 ^^7tl 

•^11 # ell 0^2)10] '^ t!-?_^'^ll *'r]\'l^]9i ^^i-)^r-U4 -2. ^^i- 

'■>]: ^1-:>I 0]0)] O^t}] All-g'^AV i-lA^l-^ Hl^O] -^^--7f-0-f^ &7|Hl0l S>I$i4. 

[iJ.Mr]ol o]-ilx|- -6\t- y]^^ -4-4] 

{i!^}iL^ t-y-a-^l t^^-^-7l .yHfs)-7l, ^t-^^-v] ^h^^ll7l ^H-l ^o] ^^yy^ Ali- 



32-0 



1029000058296 Hl^l- 2003/10/28 

^ilAS. -t-g-*^ 4~- $i:n., ^^-yj-ifv ±7.}-^- -^.t'^v^i-o,,^. ^^ii^fi:- ^^-Aij^y]- ^-n-'oi-?! ^^if. 4 

7^9-] Mi f-sllo]H^ -7}]i2l i^j-^o^^ 1 tl" 7] i?-} , Jf-7l]«] ^^"^l , ^?V^> ±7.}^ 

<39> o]§]. ^ ^jifs.] £ig £ 2 Ml^l ^ a-a- -^\'^ ^.^^■^-}^- ^HI^C]-. 

<40> -M- uj-njol] tt}^ ol:«J-6^ '^fl^/il-g- Cff^S]- 7] N X N if-Sf-^i'g ^ 

4^S]-7](10), ^r-7lli=l Mil-ellolEi(Cirl,Cir2), -Y-^ll^?] ^H^^^ ^^^7] (WSCl , WSC2) , 'f-7l] 
?-l i.'l*J-'i!i(lsol,lso2)4 4ix}(12)^ '7^^ €4. 

^i-7l ^^-^.^ -^^--■^-^-7]9] ^j-g- Y-^i# -^^-xilsl-zl ^--ci oj-l-o;) ^.*]-o.s. ^-^o^^l^. 

<'i2> M X N iL^HlV^ ^7} nl-f S]-7l(10)>- l-r.«l]( fold-back) 
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10^00000riS296 ^^?--! ojxf: 200:V 10/28 

^^y] ■i"^[7l(WSCl,WSC2)5^]- % ■^^il3-ellolEl(Cirl,Cir2)>:- "^^ ^ 17. ^ ?l%'^->^ 

(cll,d2), #?1(fl.f2). -H-^ '?]/#^ ^■:^l-(el,e2)« 71-^1 ^/Ijs] 4^^!^'^ ^^-71 (WSCl , WSC2) 
s-K 44 '?J?^!(gl,g2), ^^ ^l:^1-(hl,h2)l- 7]-:?l .-',-^-7]]i5l ^^vH^-€>(lsol,Iso2)4, 44 

444 ^J^(al,a2), #?](cl,c2), VM(bl. 1)2)1: 7|-4 -"^-7114 4 ^^i't^ll^B-] 

(Ciri,Cir2)4, 44-lfil- 4^^ 4-^/4^ 44^1- 44'^i^ 44^44 44b 444 44 
J: -5- j:^-#4 7l-T.L. *i|4 ^--'=-S- ^44tt 44:<':4 44 "44 iv--H.oii a-] n]]r^sLi 44;5.# 4^^4 
4 4y44 ^-4/4-'i 44:^1- #4 44 444 N x N £.444 4 4 

4^^471(10)4, 444-°-! 4tV-4- iL44- 44 ^4, 4^-^7ls-i oi^-^, igHV5|.^v7l 44 ^4 
, 4^^7l 4# 4^^^ 4444 44 ^4 Hib 4^4 44Ai^ 4^44 ^44 :^^4(12) 
* -?4H-H 4444. 

<45> .-n. 0^4^ 44 444'^^ 447] (WSC1,\VSC2)4 44(fl,f2)4 44 4 4-^444 
(Cirl,Cir2)4 "^'^ 4-4(al,a2)4 444^, 44 4444 447UWSC1,WSC2)4 %]^ 44 
(di,d2)b 44 44-*^4(lsoi,lso2)4 44(hi,h2)4 444-11, 47] 444^4 
(Isoi,lso2)4 44(Ri,g2)4 4-71 N X N iE44-1 ^4- 4-"?-44(iO)4 #4 444 44 
4:ii, 47l 44#4°14(Ciri,Cir2)4 #^44(ci,c2)4 44 N x N 51444 44 
4-f^47l(iO)5] "J^^444 4444 44 N x N £444 44 4^^44(10)_?- 4#44 44 
/44 4^§ 4-6^4-:^, 44 4 4^^fl^l4(ciri,Cir2)2-i 4/#4 44(bi,b2)-b 44 ^44 
:d-:7Ki2)^l ^]/#?^l 444 44 4444. 



;52-ii 



1 0200000 r>8296 2003/10/28 
J.l '^o^«j-*jAJ?- ^l-^l^l-^ ^^^^^-S- ^ -et-^r '^^l)-^^ ^5-o-47l(SB0Al, SB0A2) 

y]9.] ^^a-l}- ^^?-^-7l(U0Al, U0A2)-1- ^^7]--|l: ^ 514. 

<4B> £ 2tL- ^ ^■lll^^l'^Hl 4-?;- ^c^^iH^ <^}lli/-^-l§ ^^^^7] 5L^% 16 X 16 

T^xj. 4-^-2^71 (iO)-S- ^^ti- <^11- 5a-b ^i^-i?,, 2}^^]^^ ^A-^S 

4 v.:- 4%^^d^4 -i-S'^l^-i 3:}^SL^ ?]«i'4T:- '^c]-%H1^7> zj-zv 7 71] 4 <^ 1:2: -4*oM.!^4 

<49> £ 2^]^] ^}^<']]M ^*il*Hr -o->%Ml^t- '^o^'iH^ -^■-J-^7l(SB0Al) 

_^_.xf(12)5L 11?l€4. 

<*> -^^Ki i:4(12)l- f-nR} 4*o^^omvf- -^'^i^-^l) % ^^i-t^^fl44(Cir2)-S- ^-3|-^V .-^H]^ll 

4«cl%^ %^^7l(U0Al, (Unidirectional Optical Amplifier l))^^! ^-^-^]^-] £4^^ ^4 4 
^^^#71(10)5] 2«1 44^^11 ^.^7^^4. 

9-] ^H-T 1,2, 3, 4,5,6,71^1 44 ^^44. 
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1020000058296 ' ' 

<52> <?^c|-^2[^ ^SL^^^ n^^h-.i^M]^ ^-Aisjo^oj: t Ai:^^^ 3]-^ iH] cvzj-cq 

10,11,12,13,14,15^ ^^y-A'^- AA AA -i]?^ (fold-back) 51 q-. 

'^-sj- 71(10)^11 ^Isll A■'t-^\^^^^ -f^- lO'^l ^^1-5^- ^^^11 ^^■Vi-1}=^>(lso2)4 n-'ii^l] 

iT]-^J-AiH)i ;i-^t7l(WSC2)l- %n ^'il^ll ^^^^ii-«o^ -3-f^^-7l(SB0A2)^l]Al ^^^^1 -f , -f^-^-S- 

<rr5> vr^-csv ^^c^^^ 3k^SL3. ^^S-o-j-^:- ^r^^-^-^^r. ^-^^/l] ^^-.^,7] (SB0A2)'^1 

-o^^-^ --f . ^-^''A 1'^-71(WSC2)S} ^^1^11 M]l-sllolE-](Cir2)€- 7-] ^?1-^V 

(12)51 '?^?^^ii:f. 

^k't-^-A{mk2)^^^^ -6-^-s]o^ iil2f^^'S 4^^-71(10)^1 8^1 ^i-^i-^^ii <^i74 5;-u 

21--^- ^>?^|-<^11 ^1-^^. ^o^-*^^-^:~ <?lc|-^S]-ilo] 2]-xv^j^_ £4?l-t :^xl- 4.^^47] (ic 
i2l A^ 3,4,5,6.7,8,9«i 44 #?1€4. 

<58> '2^4^.4:1^ .AIJ^-;-,,]]^.] *]14u^jrol]A-l -t-Ali^jo^o]: -<^^ Al^:_.. O.A 9t>] c>;<).0.] 7^-f4^^ 

5:.-g-4i, *fl4 :.^Hol]A] --Al^ 5} 0,7} ^Vli^- AlJr^-0_ ^^a^cg ;^ ;,|. 4f.47](io)4 -?-4 
11,12,13,14,15,164 44.^ 7_]-4 4a1 oiEq(foid-back)44. 



102K0OO{)5C:^96 -^-iJ ^^-a]-: 2003/10/28 

^5]-7l(lO)^l i;-|-^-5]-^.]c>] 3]-;*- 16»1 ^xK^fi. ^, -^i^^ll ^c)-V]:'t^(Isol)4 ^J^il^ll 

5a-Il. ^l^^l Z]- ^Tlt^ ^.7|-S- ^-fo]] t)l-6-}] ^xl]x^o]n4A^ -^-^V 

<62> Ai-71 ^^ll^.Aloii.>ilA^ A]-g-^ T^^- 'y^.-iv*}: -3-^-^7](SB0Al,SB0A2)-;- ^14.^ -Pr^ ^oj] 

Ji^o^-o-}r^, ^t,^)-^J:_0^ ?]*i1*Rv -o-|--#<0^4 Aj-^Al^L-i- ^^I'^ll -^-^^-'='1] ^- 

<g3> AVAj-7l c^vi^VSj: :?j-^i?p7](U0Al,U0A2)^ -ixl'^l^-Ji^^ ^J-^j-Pr^ ^rl'^^l -^T'^^l i^- f^^^V ^l^]- 

(12)1- ^l-^'t ^^^]] ^'il^S] ^^J_^ iL^o^^>-^r til, -^o^^o^-t t^4^](SB0Al,SB0A2)i4T:- 

St-^i] ^-^^^iH^^-?^ ^l^^l^ ^-^'-5\:^L ^-^ ''^^^^-^ ^m-^l-;-:- 

<64> A^vv) -a-^ 'y^^o^^t -3-6-^7] (SB0A1,SB0A2) 2]- 3g-^s.7i(uoAl,UOA2)^ "J-jexfl -^-^ 

-^-7l(semicondutor optical amplifier), oll-^--g-(Er ) , f-e^l A]^c]^(Pr ) , -S-l-(Tin) ^-g- ^^l-^-*} 
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1020000058296 'lU]-: 2003/10/28 

<65> i£]-xi-x^_E« >^t^■■^l(WSCl,WSC2)t 5L 3<^11 ^,^1 y^o] ii}^^-o] a-] v]-.^^ cfl<2iol] 

^l\d ^^lli^-"<^^y 'ii^T.:- 4^^2}7](wavclength division muU i plexer)-^- ^ 

<r.r,> AVy] srl-v'^AUH zitl-^l (WSC.1.,WSC2)^4 ^^U'l^ ^V^.] 7l] ^HHi'^^n -^^-^KWSCl 

WSC2)* £ 4<^\]M ^1-^ ia-Ml^E^]olE-](Cir3)4 ¥711$] q] o^, -^-^y^ E^OBPFl ,0BPF2)^ ^ 

<67> o] Al-g-s:]-;-:- cH^^I-f i']-^Bi(0BPFl,0BPF2)t -^3]-t:]] oj 34 ^]-n-Vcfl o] a-]t^ hI-c}] o] uf . 

<fi8> AI-7] ^.1^1-71 (WSCl 3~ WSC2)-b °v^?^(d3), #^(f3), ^J/#^^ 

^]-u]-o^ ^J?Kj2), ^^:^l-(k2)l: AVy] cH « -^3i|-^ eKOBPFI)^ ^4 ^ ,-x]-ni-^r-] 

o] Hl-cHo] i:Ho^-f-4-^E-l(0BPF2)_?- ^J-7l ^J- ^1#cflc]E-l(Cir3)^] ^V;<Kf3)fe -^J- 

7l cr^l-^-i'l-^atiCOBPFD^] ^J^l ^>^l-(j.l)<>ll ^^7] ^'^mc1lolE^(Cir3)2l ^.1^ ^V;<} 

(d3)fe -^^-71 i:l]'2l-i-Jf^aBi(0BPF2)iil ^^l-(k2)ol] ^i-^.s^lc}. 

<69> 2-2 5 Si £ 22] '^o^^y-^^ ^ll-^Vil-S- %^^-7] S^'^l^"] c^-^'^J^|-2+ -rS]- 

(crosstalk)^l 9]-iV ^^-g-(relat ive intensity noise)^! 7^-?-!- i^^] ^A-^-, 

^Vc>-5->7il *|-7l ^Ibi-o:] 5}^27-oiiA-] -<^^^i7. ^^S-o-l-fe- t} 4^J-<^1 Si^ltl- ^1 

<70> a]7lo]lA-] R^l.. c-^tuVS^ ol|r_:/i:l-i- -3-^^7l ^J/#B^ c^-xl-o)] A x] -^--g- ^j-Aj 

_o.o| -^ul-A]-^-0_. L|El-i.}]o^, -3-Ajf,-0) z]]o^-^o] oJAVel-ol] -■^-uVA>-g- ^-Sl-oJ-q-. 
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<n> £ 2o]]^.] ^i-^^^l-b ^f.a?l- ^^-#-^1- lij-, -dl^d^ ^^^\\'^<l^^ ^1 

^-^.1' 5^^1 1.191 ^Vo] o^tr^v-^ c,]]ll/:^fr 5L-^S] -?-^-ofl oj^^:^ xl.-^-^ ^^V^^-jV 

(SB0A2)'=>1]A^ ii>^HiT^« ^.t!-7l(WSC2)<^]lAi ^3}-€ ^ ^e^-^^Vt ^1 T^UCi r2)# 7^ ^ , i^I-a] 

^a-7Ki(12) ^-aM^] uU}-s]o] ^i-sjAj^s]. §l-^^i:A]:^:oi y^r^^ Ilia} -aui^o_^_^ »r 

<73> o] 7^I^o]lA^ yi^J?-!- 4l-i:fl7o1-51 ^l-g-^ ^dl"t>'](WSC2)^lAi 

(attenuat ion)fli^]-. 

<74> -Y~u]^/1] Aj-u]l7j-£ ^vo,^ £ go)] t^^o] u}-^ 7^o] :f-7^]-^ ±A}(m^] ^y^^ ^, 

(UOA2)4t 7-]x:] ilii-^^-H r-}^S}7](10)S.] 3}^ 8^ ^J^^n^l^ 10^_ ^"^li?:- -V 

<76> O] -4llo]]A] «iAll5:]_-. A^l-i:}]7j-51 ^Vf-^ SX^-l-i^l ^ X} i:l-?^Sl-7l ( 10) A^ ^1-i-}|E]L-.|._ 

<77> o]9]- 7^>ol >J}-^o11 xt}^ o^.u^.t,^ <^flH/£L^ -3-^^-7] A-] o] A^1-r)^7j-v: yO-^o. r^^-|. 

^;<> ^'%--^\7](lO) IL^ 4^oHi^^ ^/fh7l(WSCl,WSC2)ol]A^ ^o]r,: *VvH ^l-iflP-lo], 

-ih^^^o^-^l^-]- -Q.9\9\ ^-^^^^M ^]^} ^o^-c]l7j-^ ^i-g-a- ^ ^nj- o}q 

2} -^^-y-Ji^o^ ^MJ-B-^I- ello^ello] Jj-un-A|-7l- ^- ^-/Vc^: 4:A>(i2)-i- Aj-g-^j-U-i 5-]-£ 

oj^-ol] o]-5]- 4Vi:1]7j-rz 7^-o.o^ ^r.:^^ ^oj o^ir:].. 
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'-'S-'^^y] -3-^5:^01 ^^-^ 4-6-31-2]- 's^uf-^si-^ ^*<i)^-l-^ ^M-^-l £^1-?}'^ 

(Cirl,Cir2)» ~A~A tl'^H^l sj-^o^-^^'] It]-^! (WSC3 ,WSC4)4 27]] °1 

((Iso3,Iso4),(Iso5,Iso6))^^ ^]]MMo-] u-]^- ^ oi^ ^o,^ ^ o]sl} ^--^ >^-y)-t.^ 

uj--^ ofln/ji.^ ^3-^^-7] i-&(7l] 2 ^-l^l^^D^lA] i3,^Aii5i^ ^3-i4l7j-5i -t-^a ^ 51-;::- 53^1 

3> ^^7] 3}^^^m ^.-^}-7l(WSC3,WSC4)-;::- 1^ 2 4^3"^^^ ^■t]-7l (WSCl . WSC2) xj^-] ij}xi-o) xji^ 
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^IVl ^K^<^ <iJTLl^ 51 3<>fl iL9l ^^^^ 4 

tKOPBFl,0PBF2)?- ^^l}- ^ $itq-. 
<8r,> ;<lll^;jAlc-^l cn^ ;<il2^i a] ajjo]] a] le x 16 Jili^M-l ^I't'Sl'^]^ ^^^\'^] 

N/2-1 7115] ^jA]_^:-g- ^ Nol -S-t-^^l 'A ^oH^ilS^ i-T^I] (M-l)/2-l7llal ^^"^^-5- 

<87> ^V^, ^-t^i?! ^^U^^]^l. ^12^AH1 31^- ^-113^1 AHlo]] it]-^ '^o^'JJ-s^ ^^ll^/Ill- 

^J'^(frce spectral range)4 "-^^^i^fl ^>f^ "i^^l ^L^* ^7K^- ^^^erl-o:! 0)15: ^ 
<88> trj-EfA] -o^Jf xl4--*v ^^1ti^J,tol :-.7htl- ^o'-?- ^i4^ 4^6^5:1-714- <^4^S|-7U1 ^7]-^J-i;L5. 

-In- ^H1^7F 4i4(l2)-S- ^-^^l-ii_?. -a-f-4.4sl 44^^^5i* ^^144 ^B^, n^-S- -^^^^1 

^-?- 4^^4 ii^c)-4 ^J-^#44 '^l^ ^J4sl-1- 7^^^14Ai?. -^sj*!- ^ ^ji, -^--^i 'y^'j]-*}: i^.^i 
^1!!4t' %^lS-7\ i?-7j:c-v 4i7i-(i2) vfloiiA^ °o^^i^*jo.±i 4*5411-?:- 4^^44 4;^- i? 

?i-4 .^-4(12)<^]4 4^i'4T- aiAi^j ^AKg, -Qj _^ oic].. 
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<<.)0> ^ aj-s. o]]r^/^fL y^---g-^7] n,-o]iA]3^ ^^^:.-g- -f>r , ^J]-!:!-^!- i?- 

-f-^d^cJ- ^ ^i^^J-^l^l -S-^o^ -6^i;}14 Si-;^J-^ Ai-g-ti^ ^-^>iL4^ ^"3-^i-Pr4 ^J-^-^- 

y] <^]-^- ^^'tl-sf^l, ^3--6-^7i ^i-S-xii7-l ^E-] ---o] -^-^vc_f 4,7i._g. ^-§-.x:]o.s ^#-t -t- 
444 :rh4# 4*S4-^r -3-^-^-7]- -^-44?14i^ '^^>^14 ^^-'L>-4 

-1- ^^^i^i?. ^-4lk Slii4, -^o^^^^t-^-^ ?]*r4l.:- ^i^4^^7f =^4^- :i4<^114 4-V- 44 
44i^-^- 4*Ssl4 4-^--^'l ^4* i-]::b-44 4^ -n-S-4 4^4 51^14. 
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6i-u>sl <^]?£](dl.d2), ■t-?1(fl,f2), =5-^- "^/^^ Vl^>(el,e2)-1- /Rl Jf7l]?-1 
tl^-'l ^"^^i-7l(WSCl,WSC2)2K 

z]-z)- ^JvS(gl,g2), ^>^}(hl,h2)lt 7]->^ -Y-7I1P-1 -y-^-^]:ii(Isol,Iso2)i'l-. 

7..]-.?!- s-Kfo] oi?^(al,a2), %mc\,c2), ^j^^Kbl ,b2)-a- 7};^ -'f-7l]i5] ^Vg-e^l 

o]EKCirl,Cir2)fi]-, 

3f]-;<|-jf^i- 4^-^ ^oHV-sH^ ^j-^^-S- '^^^-^-^i-o-] -o]^H-:- ^^J-^l -3-^-^* 

•^c]-7i 3}-iHi^-^ "^-t7l(wsci,wsc2)sl -t^q ^-4(fi,f2)-b 41-7] -a- >Aif-eflo]Ei 

(CirlXir2)i?^ ?j Vl:^Kal,a2)i 

^o^7l 4^oH1^1 7^^t]-7l(WSCl,WSC2)i2] 'e!-^]-(dl,d2)^- ^J-7l -a-^*J--^(Isol,Iso2)i?-] # 
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^^-^^g-?^ll«lE](Cirl,Cir2)P-] #vJ (cl , c2)^ ^J-7l ^c-> ^c]" ^J' ^^/-^L-f^i^ ^^'^N 

^c]-7l -^^5- ^^i-l-iillolt](Cirl,Ci2)S-l <^^/t-^1 V^;^]-(b.l,b2)fe- -^^-7] -^tV^-V ^.7}(12)£l S'.]/# 
2] 

7|z]- sVq-o] ^]i^(dl,d2), t-^1(fl.f2), IM^'A ^-4(el,e2)-S- 7}^ -^-711^2-] ^^-4 

7^^7l(WSCl,WSC2)^]-, 

4-4 -o-l-u|-o] ^J?](gl,g2), ^-7Khl,h2)-S- 7\^1 ^-A]S] 4^"^^'Klsol,Iso2)J'^, 

zl-4 s->4£] ^]-^(al,a2), #?^](cl,c2), ^J/t-^1 Vi^^Kbl , b2)-i- 7f>0 ^^---^Q] 4 ^-^l^-sll 
^]E-](Cirl.Ci 1-2)4, 

44n.^i 4.-4 4%>/4-t 4-^1^1- 4^0^ '2^)4^44 -"d^V^ al-^o^^^l ^1^.1^* ^ 
4^:1,0.0^ ^_flvL4 j^Aj--^ ^4, 4^^714 ^\^%: -^^m-o}7] ^^^^-7l 
^r]-7i 4'^H^l^*] ^i;]-7l(\vsci,wsC2)i5i 44(cii,d2)4 ^6^7] 4 

(Cirl,Cir2)^^j #1^1 47Kcl,c2)^] '^!7^5:-lJl, 
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ui-^ol] o:i :?l5:^o^ AV^i oj:Hj-*j: ^y^^^/c^^-^ ^r^}S>.S. ^^sKl ^"V^oV^J-^t a] -g- -^-c^j-ju . 

^o^7l ^'^ll:C-llolE-](Cirl,Ci2)s] ^^J/^^J Vl^VCbl ,b2)^- ^0^-7) ^7^^ ±'a}{12)^] ^^/t" 

-W 4^S}7l . 
[%l-7-*J- 3] 

1 I£-;i- 2^11 ^do]^], 4^7] ^^o^v^Vf^^o.^ ^J-?}=/-o-}-%1= 

t> ^^Kl2)-g- uj-ui] uV-^]:o_^_ -1^4-^^ ^-^lAS *>^- ^y^M^T]--^- -^'^-5}^ 

7]. 

[^c^^-^l 51 
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A. 

(WSC3.WSC4)S| -9-'?]:1>l--#((Isu3,Iso4),(iso5,Is()6))_^-^- ^^J^^ SW^- ^^}^±.A-^ 

^^«}^ ^l-^^-lf-l^^y-^-l °ot^i^%^ <^]]-^-/-'^-i- ^ff^ 21-71. 
7] 

1, ^^^li- 2 6^1 ^<^H, ^-7l ^^7l 

(WSC1,WSC2,WSC3,WSC4)^ ^^^^ ^A^L- ^-'^^SLS- -5]-- ^lV^4i;^]-S- -^-^^'V^ ^1] 

•^^-S-H-^J-^^ ^y^'Jj-^o^ <^l]-H/I3--§- 1:^1-6^ Sl-71 . 

^j-7-*J- 1, 2 ait ^j^D- 6^11 ^lAA, ^^-7] liV^J-^^ ^dt]-7i 

(WSCl,WSC2,WSC3,WSC4)>r ^}A-^-] "^^KcK^), #?;](f3), 9.1 /-t?1 V^-^Kc3)^i- 7l-^ ^^}^ # 
^flo]iz-](Cir3)sK 

bi-ufP^ ^J^Kji), ^^;^l-(kl)-S- 7}-;<H ^-^j i^>^J-^ll^^l ^^^d^'c- -f-4^]7|3i cf-^!- 

5l}:^J-n}l'llo] ^Va]:^::^ ^1-if^^l-t tfl'^^^Jil-^EKOBPFl)^, 

bi-u}o] ^^ji^(j2), '1-^1 ^>^Kk2)-g- 7}7.H 4^-71 cjl-ij-f-iil-sjE-KOBPFD^I- ui ^j-cft]] 

^o^7l ^j- ^/■l-telb^lE-](Cir3)sl #^ ^\A(i3)-^- ^^A i^'^^^-ll.Hi (OBPFl)^-l '?.! ^ '^i-^l- 
(jD'^l ?l^!i^U, 1.^71 ^^]ffcflo]Ei(Cir3)i2l oiijj T^^|.(^i3)i=. A].7] t:]l^:^^i7l-3i^E:l(OBPF2)S"-l 
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Vi4(k2)<>ll ^^^^ -n^^^S- ^-^ ^-{V^^ ^l'?^^^^-^^^ ^'^^ <^11^/^ 

[•-•^'^-^1- 9] 

7_i-.z|- -6i-u}o] oi;jj(^ji_(i2). #?^](fl,f2), -6'-^ ^J/t-?1 t^4(cl,e2)-i- 7]-^ ^/IJP-l it|.;^^V 

A-1 r:H o;j-7l (^ysd , WSC2) -'^j- , 

zvzv ^]-u]-o] ^jai(gl,g2), t>^Khl,h2)-S- 7l-^l ^71]°-] I sol , lso2)4 . 

z|4 ^>u}o] ojiq(ai_32), #-^(cl,c2), ^.]/#^^ ^;;<}(bl,b2)-l- 7}?] ^7l]^] ^VS-cfl 
'^lHKCirl,Cir2)2]-, 

^-^^ ^c]-t/*l-1? ^-o-H:- ^l-^^J-s] ^1:51-1- 

^^-S- '^l^fl^f^l ^1^- ^^H^-^-^- '^l^'^l^ -Ir^Ki ^h^Kl2)-n- 

^c|-7l l-9l-^l(WSCl,WSC2)Sl ^:4(fl,f2)^e 4>7l mI^cHoIe] 

(Cirl,Cir2)5^ i^i-xKal ,a2)ol] ^l-^slZL, 

^c)-7] 57|zi-A^_v:)i zr^-V7l(wSCl,WSC2)^1 ?^ ^rAidl,d2)^ -^^-71 ^i-?l--t-^-(Isol,Iso2)i5] # 
?^"] ^i-^]-(hl,h2)<^l 

^171 ^i't^%^2Kisol,Iso2)5^ -ijs-] tM-(gl,g2)^ av^^^a] ^^.g- 4 



, 10200.0,0058^96 tlx]-: 2003/10/28 

^l^^i-g-illolc](Cirl,Cir2)5] ^■x>(cl,c2)^ ^^7] ".l-^^-^} ^^-^2] 

•^1^'-] ^1-4^11 9^-4^]^] ^J-7l -^o^^^v-^ 4-6^^4^ ^-eli?-:?. *K^/4^^o> 

M]i:Cllo]E-](Cirl,Ci2)i^] 9]/^^-^ ^i^}(bl,b2)fe- ^^-7] -i^-7juv ^.:^Kl2)£l ^]/# 

^o^7l 4^0^ :g-&]-7l(WSCl, WSC2)i^l -i'-l- ^Ij/^yJ ^-;^>(el,e2)o1l ^'-R^ ^oHV-o'}'^? t!^ 

-S- -^-^I'^ll -o--^-^]--^- ^iir °o^«c^-^ ^j-=^-^^-7l(SR0Al,SB0A2)7} ^^7^_^-g_- -5}^ 

[•^^T-^J- 101 

^^-'^-^^ 9'^] ^1-71 ^-^i^^^llolBKCirl, Cir2) ^^^t^Kd, c2)^] ^^^7] ^K^V^j" 

%t -^-^^}^ -a-^cJ-^^-- ^j-^^7l(U0Al,U0A2)7l- ^7^a^ ^^c]^^ 't-'^'^^-'A^ 

[%^-7-*o^ 111 

zj-zv -5i-u]-i?.] 'i] vi](dl,d2), #ii^(fl,f2), 'n/^n ^^^>(el,e2)# 7}^ -Y-^lji^] 

^ 4. t]- 7] ( WSC 1 . WSC2 ) 5>-> , 

zj-zj- ^fuj-o^ <y?-Ugl,g2), t>7f(hl,h2)-S- 7}.-x] -^7^^-l -i'-'L>%^i'4-CIsol,Iso2)4, 

z[z[ ^l-ufo] ^J?Kal.a2), t-^(cl,c2), ^J/t--^ ^-7>(bl , h2)-l- 7}-^ -3" ^-^j^-'ifl 

olti(Cirl,Cir2)s]-, 

^]-^c)-^tl- 4-6^^] -^o^-^^/^f^ot 2j]-:<vv|ij7, >>i4=^^>a:j i^si-fe- it-^^L-?:* 
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^o^7] ii]-^oHi^'^ 7el-^]-7l(WSCl,WSC2)^'-l tV7]-(dl,cl2)^ ^o^7l ig- ^/It-cflc^lH^ 

(Cirl,Cir2)5] t-^ ^-4(cl ,c2)^>n '?!7^i]ji, 

^J-71 af^oHi^-^ ^t]-7l(WSCl,WSC2)^l t^7}(fl,f2)^ 41-7] ^J-^tt^ot^^Klsol , Iso2)?-l ^1 

^171 %^*o^-^(Isol,Iso2)^l t-^ ^-7f(hl,h2)^ ^j-71 <^«tu}*l: tq-^/o^^uf-^^ .-tV^i] ^.]^ 

^l-7l-ol] ^^_^£]ol 41-7] o^t.^V^J: cl-^-/Qp5n|-^ ^t>0.5- *f*oV^oH^ 41^* 

-^0^-7] -3- ^^lf-£fl^]t-l(Cirl,Cir2)^l ^ ^7l-(al,a2)^ ^]-*tAi_^_ ui a]-s:1:a]:^ 

^oM ^ll-£fl'^lEKCirl.Ci2)i2l ^J/#^] V+7}(bl,b2)^ 4^7] ^^tVl" ri^7Kl2)sl ^.]/^- 
t?! ^ti-7Hl 7-1 Z| 0^^.i?]£] , 

-^0^7] nV^J- A^tiJ] ^_ -11-71 (WSCl, WSC2)ii1 -^-f- ""^/W^^ ^7Kel,e2)^1 A A ^j-%V^K*J 

-S- -^--^1^11 -5^^--o-]-;::- vi-^ ^o^^^^^'t -^^47i(SB0Ai,SB0A2)7l- 0^-4,^^% ^^S>.:^- ^^l^^^-7]- 
I^in"*]- 121 

■lln^-l]- 11^11 5a^7^, 4^-7] ^^1-g-ell'^lEl(Cirl, Cir2) ^^7]-(al , a2)«fl ^oi-7l 
%V Al^^ 7|z|- i^V^cl-t ^J-^^-7l(U0Al,U0A2)7|- ^^b^^-^- ^-]-^ -6-^^^l-^7]-S- 
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[y^^--^^ 13] 

[^^T^^- 141 

•^-7%!- 10 ^1^-%^ 12011 ^ch7l -^-^^7l(U0Al,U0A2)^ >il-_V.;^-I] ^6^-^-^- 

^^4-5- ^-^V^i-t- i^ll'^^tl-^i^^ ^^'^-^^ ^llrL/:E.-^- ^^^^7] 51-11-. 
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